INTRODUCTION
============

Obesity in children and adolescents is a public health issue in several countries due to its progressive prevalence increase in recent decades, and for being an important risk factor for the development of chronic non-communicable diseases, which contribute to reduce life quality and expectancy.[@B1] As a multifactorial disease, besides genetic components and lifestyle habits, family, social, and environmental contexts can be predictors of weight gain.[@B2]

Regarding the influence of the environment on food consumption, in developed countries, the lower distance and higher density of fast food restaurants and convenience stores in the residential surroundings are associated with more monotonous and highly caloric food choices among children and adolescents.[@B3] Moreover, the lack of leisure spaces and facilities can hinder the practice of physical activity.[@B1] Together, these factors represent an obesogenic behavior and contribute to the increase in obesity prevalence for this age group.[@B4]

The social environment includes different aspects, such as housing, safety, income, and access to healthcare services, which can also influence the behavior of individuals and health outcomes, be it by creating opportunities and facilitating the decision-making process, or by hindering them.[@B5] The concept of social deprivation has been used to evaluate this environment with the purpose of identifying, measuring, and explaining the forms of inequality based on socioeconomic conditions.[@B6] In this scenario, neighborhoods with greater social deprivation are the most affected, presenting less diversity of trades and services, which is possibly a result of the scarcity of local resources and infrastructure, and high crime rates.[@B7]

International data on the availability and access to food retailers showed that children and adolescents who live close to stores specialized in the sale of fresh and unprocessed foods - such as produce markets -,[@B8] away from places that sell unhealthy foods - e.g., fast food restaurants -,[@B9] and in areas with a higher number of supermarkets that predominantly sell healthy foods over unhealthy ones[@B10] showed lower obesity prevalence.

In Brazil, studies on the environment focused on objective measures suggest that residents of higher income neighborhoods have better access to all types of food retailers, including supermarkets and street markets.[@B11] However, studies that investigate parents' or guardians' perception of environmental aspects and relate them to the nutritional status of their children are still scarce[@B12], and, currently, there are none that consider the contrasts between the different socioeconomic status of the place of residence.

Considering the importance of exploring the environmental inequalities that could affect health conditions, the purpose of the present study was to investigate the differences in parents' or guardians' perception of their residential proximity to food retailers and leisure areas/spaces for physical activity in levels of neighborhood social deprivation. We also aimed to test the associations between the perceived environment and their children's overweight.

METHOD
======

This is a cross-sectional study conducted with children and adolescents aged 6 to 15 years attending public schools and their parents or guardians in a medium-sized Brazilian city (Juiz de Fora, Minas Gerais). Data were collected from 2011 to 2014.

According to the 2009 School Census,[@B13] the number of children and adolescents enrolled in public schools in Juiz de Fora was 71,671. To calculate the sample size, we used an estimate of proportion of 50% for a given characteristic, a value that provides the largest sample size for a finite population (71,671), and set the significance level (alpha or type I error) and sampling error in 5%.[@B14] ^,^ [@B15] Thus, the estimated n sample comprised 383 participants.

The sample design was probabilistic and clustered in three stages:

schools - randomly and proportionally selected in each of the seven administrative districts of the city, totaling 36 schools;classes - all classes by grade that met the age group of interest were included;students - randomly and proportionally selected in each grade, totaling 708 students.

We considered this number due to possible losses caused by absences on the day of data collection or parents who refused to let their children participate. Weighting factors were not used in the sample design since the purpose of the study was not to extrapolate the findings to the population of children and adolescents attending public schools in the city.

The first step was to collect anthropometric measurements of weight and height of the students, which happened in a private room in the schools. Trained researchers conducted these measurements, using a calibrated digital scale (weight in kg) and a portable stadiometer (height in m). The cut-off point for overweight was z score\>+1 standard deviation of body mass index (BMI) for age, according to the growth curves of the World Health Organization (WHO).[@B16]

In addition, a questionnaire prepared by the research team of the present study was used to collect socioeconomic and demographic data (available with the authors). The participants answered questions about age, gender (male or female), ethnicity/skin color (white, multiracial, or black), years of schooling of the parent or guardian (less or more than 11 years of study), and household monthly income (collected in Brazilian reals and categorized into quartiles of distribution). The multiracial category included children and adolescents who reported having light to dark brown skin color. The category of more than or equal to 11 years of study included parents or guardians with the following levels of education: complete high school, complete and incomplete higher education; for the category of less than 11 years of study, the levels were: illiterate, complete and incomplete elementary school, complete and incomplete middle school, and incomplete high school.

To collect information on the perceived food environment of the residential neighborhood of children and adolescents, a subsample of 408 children and adolescents (58% of the initial sample) and their parents or guardians agreed to participate ([Figure 1](#f2){ref-type="fig"}). The information was collected via telephone call, in which parents and/or guardians of the participants answered an adapted selection of the validated Portuguese version of the Neighborhood Environment Walkability Scale (NEWS),[@B17] an instrument that evaluates perceived environmental characteristics. The full scale has questions about the perception of access to services, the existence of sidewalks and bikeways, traffic safety, and security against crimes among others, represented by two categories of answer - "yes" and "no" or "agree" and "disagree." It also includes questions on the perception of walking time to different types of establishments in the neighborhood of residence.

Figure 1Flowchart of the sample composition.

The questions selected from the scale for this study were related to the proximity to food retailers and leisure areas/spaces for physical activity. More specifically, those associated with mini-market, supermarket, street/produce market, park, recreation area/community center, and gym; and the walking time (or proximity) from the family's residence to these sites (up to 10 minutes, 11 to 20 minutes, more than 20 minutes, and does not have). The category "does not have" refers to the lack of perception of food retailers or leisure areas/spaces for physical activity in the neighborhood. Recreation area was defined as a public area, without buildings, intended for active games.[@B18] For the walking time/proximity to food retailers variable, we assumed that, on average, an adult tends to walk 400 m in 5 minutes, that is, almost 500 m, and adolescents, at a moderate pace, are able to walk more than 1,500 m in 15 minutes.[@B2]

The indicator of social deprivation used was the Health Vulnerability Index (HVI).[@B19] To construct it, we used information from the 2010 Census.[@B20] This indicator was dichotomized into low vulnerability (low or medium risk) and high vulnerability (high or very high risk). The synthetic index takes into account sanitation and socioeconomic aspects (such as water supply, sanitary sewer, waste destination, residents per household, illiteracy, income, and ethnicity/skin color) in its construction in order to analyze the characteristics of population groups in certain geographical areas and reveal the inequalities in the epidemiological profile of different social groups.[@B19]

The statistical analysis included the calculation of relative and absolute frequency distribution. To test the association between sociodemographic characteristics and overweight among children and adolescents, we used the chi-square test. Simple multinomial logistic regression models were constructed to predict the perceived proximity to food retailers, leisure areas, and spaces for physical activity. All models used the HVI classification of the residence as an explanatory variable. Odds ratio (OR) with a confidence interval of 95% (95%CI) was used as an effect measure. To evaluate perceived environmental factors associated with overweight, we used simple and multiple binary logistic regressions, with overweight as outcome, and aspects of the perceived environment (perceived proximity to food retailers, leisure areas, and spaces for physical activity) as explanatory variables. These models were adjusted for gender and age of children or adolescents, schooling of parents or guardians, monthly household income, and HVI. We used the Hosmer-Lemeshow test to verify the adjustment of the multiple model. OR with 95%CI was used as an effect measure. All analyses adopted a significance level of 5% (p\<0.05).

The Committee for Ethics in Research of Universidade Federal de Juiz de Fora (CEP/UFJF) approved this project, according to the terms defined in Resolution No. 466/12 of the National Health Council, Report No. 522,694.

RESULTS
=======

408 children and adolescents aged 6 to 15 years participated in the study. Out of them, 53.4% (n=218) were female, and 74.85% (n=305) were adolescents. The overweight prevalence was 34.3% (n=140). Most participants declared being multiracial (68.4%; n=264) and lived in less vulnerable areas according to their HVI (59.8%; n=244). Regarding parents or guardians, 51.6% (n=160) of them reported having 11 or more years of study, and monthly household income ranged from R\$ 400.00 to R\$ 8,500.00.

[Table 1](#t4){ref-type="table"} presents the socioeconomic and demographic characteristics of children and adolescents stratified by overweight presence. There were no statistically significant differences.

Table 1Descriptive statistics of socioeconomic and demographic characteristics of children and adolescents according to overweight presence. Juiz de Fora, Minas Gerais, 2011-2014.CharacteristicTotalOverweightp-valueYesNon%n%nAge group (years)6 - 910336.93863.1650.52410 - 1530533.410266.6203GenderFemale21830.76769.31510.103Male19038.47361.6117Ethnicity/skin colorWhite8326.52273.5610.153Multiracial26437.19862.9166Black3941.01659.023Health Vulnerability IndexLow vulnerability24434.08366.01610.877High vulnerability16434.85765.3107Schooling of the parent or guardianIlliterate/1 to 3 years of study3129.0971.0220.3294 to 10 years of study11942.05058.06911 or more years of study16035.65764.4103Household monthly income1º quartile (R\$ 400.00 to R\$ 933.00)7929.12370.9560.6152º quartile (R\$ 934.00 to R\$ 1,300.00)8337.33162.7523º quartile (R\$ 1.301.00 to R\$ 2,005.00)7038. 62761.4434º quartile (R\$ 2.006.00 to R\$ 8,500.00)7735.12764.950

Regarding food retailers, compared to residents of less vulnerable neighborhoods, those who live in areas with higher social vulnerability showed a probability of perceived proximity 55 and 60% lower to supermarkets up to 10 minutes away (OR 0.45; 95%CI 0.25-0.80) and 11 to 20 minutes away (OR 0.40; 95%CI 0.22-0.75), respectively; and 50 and 51% lower to street/produce markets up to 10 minutes away (OR 0.50; 95%CI 0.27-0.90) and 11 to 20 minutes away (OR 0.51; 95%CI 0.26-0.97), respectively ([Table 2](#t5){ref-type="table"}). With respect to leisure areas/spaces for physical activity, regions of higher vulnerability had 66% less chance of perceived proximity to parks 11 to 20 minutes away (OR 0.34; 95%CI 0.12-0.94), and 50% for recreation areas/community centers up to 10 minutes away (OR 0.50; 95%CI 0.29-0.85). Still on residents of more vulnerable areas, the probability of perceived proximity to gyms was 68, 71, and 66% lower for distances up to 10 minutes (OR 0.32; 95%CI 0.19-0.52), 11 to 20 minutes (OR 0.29; 95%CI 0.16-0.52), and more than 20 minutes (OR 0.34; 95%CI 0.17-0.68), respectively ([Table 2](#t5){ref-type="table"}).

Table 2Simple multinomial logistic regression analyses to predict the perceived proximity to different food retailers and leisure areas/spaces for physical activity based on the Health Vulnerability Index of the residence. Juiz de Fora, Minas Gerais, 2011-2014.CharacteristicTotal % (n)VulnerabilityOR (95%CI)p-value^a^Low % (n)High % (n)Food retailersMini-marketDoes not have6.86 (28)8.20 (20)4.88 (8)Reference-Up to 10 min3.68 (15)2.87 (7)4.88 (8)0.53 (0.18-1.52)0.24311 to 20 min67.65 (276)70.08 (171)64.02 (105)0.81 (0.27-2.44)0.719More than 20 min21.81 (89)18.85 (46)26.22 (43)0.35 (0.09-1.28)0.155SupermarketDoes not have21.81 (89)18.85 (46)26.22 (43)Reference-Up to 10 min18.38 (75)14.34 (35)24.39 (40)0.45 (0.25-0.80)0.00711 to 20 min34.31 (140)37.70 (92)29.27 (48)0.40 (0.22-0.75)0.004More than 20 min25.49 (104)29.10 (71)20.12 (33)0.82 (0.44-1.51)0.522Street/produce marketDoes not have12.04 (49)11.93 (29)12.20 (20)Reference-Up to 10 min14.50 (59)11.11 (27)19.51 (32)0.50 (0.27-0.90)0.02211 to 20 min47.42 (193)49.79 (121)43.90 (72)0.51 (0.26-0.97)0.042More than 20 min26.04 (106)27.16 (66)24.39 (40)0.58 (0.27-1.25)0.166Leisure areas/spaces for physical activityParkDoes not have2.45 (10)3.28 (8)1.22 (2)Reference-Up to 10 min85.54 (349)81.15 (198)92.07 (151)0.41 (0.16-1.06)0.06711 to 20 min6.13 (25)7.79 (19)3.66 (6)0.34 (0.12-0.94)0.038More than 20 min5.88 (24)7.79 (19)3.05 (5)0.32 (0.06-1.56)0.162Recreation area/community centerDoes not have5.93 (24)6.20 (15)5.52 (9)Reference-Up to 10 min57.53 (233)52.89 (128)64.42 (105)0.50 (0.29-0.85)0.01011 to 20 min21.98 (89)26.03 (63)15.95 (26)0.77 (0.43-1.39)0.401More than 20 min14.57 (59)14.88 (36)14.11 (23)0.73 (0.30-1.73)0.479GymDoes not have11.55 (47)24.28 (59)9.15 (15)Reference-Up to 10 min36.61 (149)25.93 (63)52.44 (86)0.32 (0.19-0.52)\<0.00111 to 20 min31.45 (128)13.17 (32)23.78 (39)0.29 (0.16-0.52)\<0.001More than 20 min20.39 (83)36.63 (89)14.63 (24)0.34 (0.17-0.68)0.003[^2]

[Table 3](#t6){ref-type="table"} describes simple and multiple binary logistic regression analyses to predict overweight among the children and adolescents evaluated. The simple analysis, when adjusted for potential confounding factors, showed that parents' or guardians' perceived proximity to parks (up to 10 minutes) reduced in 73% the chances of overweight in children and adolescents (OR 0.27; 95%CI 0.07-0.95). This association remained significant even after adjustment for other independent variables (OR 0.21; 95%CI 0.06-0.81). The other variables were not associated with overweight.

Table 3Simple and multiple logistic regression analyses to predict overweight among children and adolescents. Juiz de Fora, Minas Gerais, 2011-2014.CharacteristicOR^a^95%CIp-valueOR^b^95%CIp-value^b^Food retailersMini-marketDoes not have1.00-1.00-Up to 10 min3.400.39-29.680.2692.870.28-29.690.37711 to 20 min2.920.32-26.690.3433.500.32-38.640.306More than 20 min3.230.32-32.430.3203.670.29-45.680.312SupermarketDoes not have1.00-1.00-Up to 10 min1.940.92-4.060.0801.470.60-3.560.39811 to 20 min1.690.76-3.770.1991.580.64-3.920.324More than 20 min1.590.70-3.620.2651.380.54-3.490.499Street/produce marketDoes not have1.00-1.00-Up to 10 min1.850.87-3.940.1081.800.75-4.340.18811 to 20 min0.890.38-2.080.7920.760.30-1.920.564More than 20 min1.430.53-3.820.4771.310.41-4.200.649Leisure areas/spaces for physical activityParkDoes not have1.00-1.00-Up to 10 min0.270.07-0.950.0410.210.06-0.810.02411 to 20 min1.820.70-4.770.2171.540.53-4.450.429More than 20 min0.200.02-1.670.1370.150.01-1.500.106Recreation area/community centerDoes not have1.00-1.00-Up to 10 min1.410.75-2.640.2811.670.84-3.320.14511 to 20 min1.570.78-3.170.2061.480.67-3.290.337More than 20 min1.340.48-3.730.5752.570.70-9.450.156GymDoes not have1.00-1.00-Up to 10 min1.050.58-1.930.8620.710.35-1.400.32111 to 20 min1.250.62-2.530.5321.020.46-2.250.963More than 20 min0.630.27-1.470.2850.450.17-1.230.119[^3]

DISCUSSION
==========

The results showed that the perceived proximity to food retailers and leisure areas/spaces for physical activity varied according to neighborhood social deprivation, with residents of less vulnerable areas having the perception of being closer to supermarkets, street/produce markets, parks, recreation areas/community centers, and gyms. Moreover, they suggest that the reported proximity to parks acted as a protective factor for overweight in children and adolescents.

This study did not evaluate the aspects of the built environment directly, but through the subjective perception of individuals, which tends to be closer to the actual characteristics of the physical environment[@B21] and are important, as people take into account their perception of the environment where they live when making decisions.[@B5] In the group of children and adolescents, family members are determinant to food choices and lifestyle. Also, according to the literature, parents' or guardians' negative perception of food environment characteristics was associated with lower availability of fruits at home[@B22] ^,^ [@B23], and their perceived proximity to leisure areas and spaces for physical activity was positively correlated to their children's recreation and physical activity time (reported by them).[@B23]

The present study revealed variation in reported walking time, according to the level of neighborhood social deprivation. This scenario can be explained by the better infrastructure of trades and services, such as food retailers, which tend to be present in more affluent areas,[@B24] in addition to the establishment of parks and public places for the practice of physical activity and better transport system.[@B11] These factors can affect the lifestyle and eating habits of families, as the presence of parks, sports facilities, and healthy food retailers near the residence might encourage the practice of physical activity and appropriate food consumption, with direct implications on health.[@B1]

On the other hand, areas with higher socioeconomic vulnerability had a lower probability of perceived proximity to all types of food retailers. This shortage of services could be due to the insecurity caused by higher crime rates, the precarious urban infrastructure, and the low socioeconomic level of the inhabitants of these areas, which limits their purchasing power[@B25] and, in turn, makes these regions less attractive to entrepreneurs, discouraging the establishment of stores in these surroundings.[@B7] Such social disadvantages contribute to create obesogenic environments that put children and adolescents at greater risk of gaining weight.[@B1]

Regarding the association between parents' or guardians' perceived proximity to parks and a lower chance of overweight among children and adolescents, recent studies have investigated the influence of perceived environment on nutritional status.[@B23] ^,^ [@B26] In Itirapuã, a small city in São Paulo, living further from public squares or outdoor areas where it is possible to practice physical activities increased the chance of overweight in adults (OR 2.05; 95%CI 1.15-3.66).[@B26]

A North American study conducted with children and adolescents aged 10 to 17 years found that those who lived in unfavorable social conditions, such as unsafe environment, poor houses, and without access to sidewalks, parks, and recreation centers, had 20 to 60% more chance of being obese or overweight.[@B4]

In cities, parks are public spaces intended not only for walking, commuting, practicing physical activity, and recreation but also as a place suited for social interaction, especially for the part of the population without access to private environments for physical activity, such as clubs and gyms.[@B27] Thus, measures such as proper maintenance, safety, and easy access can encourage their use. For instance, parents could allow their children to play outside, reducing the time spent on computer activities or watching television, reinforcing an active lifestyle.[@B27] ^,^ [@B28]

Some limitations of the present study are: first, the cross-sectional design, which reveals associations without evaluating causalities. Also, the study did not assess the practice of physical activity and food consumption, factors directly related to nutritional status. Only public-school students were evaluated, so the findings should not be extrapolated to all children and adolescents in the city. Nonetheless, considering that many of the public policies outlined also influence this group, it is crucial to study this population. The questionnaire with information about the proximity to food retailers, leisure areas, and spaces for physical activity was answered via telephone call, based on parents' or guardians' reports of their perceived environment, rather than direct observation. However, other similar studies conducted via telephone interview[@B29] confirmed the validity and reproducibility of the NEWS questionnaire,[@B17] and identified the existence of associations between perceived and reported environmental characteristics and those measured in a direct way.[@B21] It is also important to clarify that the study did not assess which food retailers families used the most, only their residential proximity.

In view of the above, it is relevant to investigate perceived environmental aspects, given their importance in the decision-making process, and consider the social and infrastructure elements related to healthy eating habits, leisure, and the practice of physical activities in urban planning to make the creation of environments that promote health possible.
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